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The Chinese viviparid snail Bellamya heudei guangdungensis 
(Kobelt, 1906) in Australia (Prosobranchia: Viviparidae) 


Michael Shea 
c/- 16 Belmont Parade, Mt. Colah, New South Wales 2079 


The Chinese viviparid snail Bellamya heudei guangdungensis (Kobelt, 1906) is 
recorded from Australia for the first time. Its identity is clarified to avoid confusion 
with a similar Asian species Angulyagra polyzonata (Frauenfeld, 1862). 
Illustrations and notes on both species are presented. 
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Introduction 


The Viviparidae' is a family of medium to large sized freshwater, ovoviviparous, 
prosobranch snails found in most temperate and tropical areas except South America. 
In Australia viviparids are distributed across northern, central and south-eastern inland 
areas as far south as the Murray River. These comprise three genera — Larina A. 
Adams, 1854; Centrapala, Cotton 1935 (=Larina?) and- Notopala Cotton 1935. 
Notopala is the only indigenous genus found in New South Wales, being restricted to 
the Murray-Darling drainage basin inland from the Great Dividing Range with a 
single exception from the lower Hunter River drainage near Cessnock on the central 
east coast. (Fig. 1). The appearance of a Chinese viviparid Bellamya heudei 
guangdungensis (Kobelt, 1906) in the Lane Cove River and Centennial Park in Sydney 
is the first known occurrence of an exotic viviparid in Australia. This species has a 
confused taxonomic history and consequently, is described in detail below. 


Taxonomy 
Bellamya heudei guangdungensis (Kobelt, 1906) 


Vivipara (quadrata var.) heudei [var. guangdungensis] Kobelt, 1906: 124-125; pl. 21, 
figs. 12-13. 


Dactylochlamys quangdugensis [sic] Prashad, 1928: 169, 


Viviparus polyzonatus Yen, 1939: 37, pl. 3, figs. 14-15. (Holotype and paratype of V. 
q. guangdungensis) 


Angulyagra quangdugensis (Kobelt, 1907) [sic] Yen, 1943: 128. 


' Notopala, Bellamya and Angulyagra, belong to the viviparid subfamily Bellamyinae. Sitnikova and 
Starobogatov (1982) elevated this subfamily to family status. This is not followed here. 
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Sinotaia polyzonata Zilch, 1955: pl. 6, fig. 52 (Holotype of Viviparus heudei 
guangdungensis). i 


‘Vivipara’ quadrata guangdungensis Brandt, 1968: 219. 


Sinotaia quadrata guangdungensis Brandt, 1974: 30. 
Bellamya heudei Liu, 1991: 587. 


Previous studies 


Bellamya heudei guangdungensis has had a confused taxonomic history. Kobelt 
(1906) first introduced guangdungensis as a strongly ribbed form of Vivipara heudei 
(which itself was described as a variety of the species quadrata) from Guangdong 
province in China. Subsequently guangdungensis was given full species status by 
Prashad (1928) and mis-spelt quangdugensis. Yen (1939) placed guangdungensis in 
the synonymy of Viviparus polyzonatus but later reinstated it (1943), without 
explanation, once again as a full species. Zilch (1955) figured the holotype of 
guangdungensis under Sinotaia polyzonata apparently unaware of Yen’s (1943) paper. 
Brandt (1968, 1974) referred to guangdungensis as a ‘race’ of species B. quadrata. Liu 
(1991) recognized heudei as a distinct species but did not recognize guangdungensis as 
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Figure 1. Distribution of Viviparidae in N.S.W. M Notopala; @ Bellamya. 
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Figure 2, Distribution in the Sydney area of Bellamya heudei guangdungensis (Kobelt, 1906). 
@ Living population; © Former occurrence. 
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taxonomically distinct. It is here recognized as a distinct subspecies of Bellamya 
heudei following Kobelt. 

Type material: Bellamya heudei guangdungensis (Kobelt, 1906). Museum of Natural 
History, Senckenberg, Frankfurt am Main, Germany (Cat. 38890) see Fig. 3a 
(holotype). 

Type locality: Canton (Guangzhou), Guangdong Province, China. 


Distribution: Bellamya heudei (Dautzenberg & Fischer, 1905) is found in Jiangsu, 
Zhejiang, Jiangxi, Hubei, Hunan and Guangdong provinces (Liu, 1991) and Guangxi 
province (A. Roll 1992., pers. comm.) in eastern China, Vietnam and possibly Laos. 
The subspecies B. h. guangdungensis (Kobelt, 1906) is found in Guangdong and 
Guangxi provinces in China and Hong Kong and has been introduced into Singapore 
and Sydney, Australia. 

Material examined: The material examined in this study is based on collections from 
the Australian Museum (AM); the Naturhistorisches Museum, Vienna, Austria 
(NMVA) and from the private collections of Mr O. Griffiths of Mauritius (OGC) and 
Dr. A. Roll of Germany (ARC). 

Australia (Sydney): Balgowlah: coll. G.P. Whitley, Dec. 1939 AM C.300197 (4); 
Centennial Park: lake at Anzac Parade corner, O. Griffiths, 28 Oct. 1973 AM; under 
submerged wood and in sand in shallow water around edge of large duck pond, M. 
Shea, 1973 AM C.158281 (5); in mud and on palm fronds in lake opp. lyly (sic) pond 
1973-1982, OGC (20+); West side of Parkes Avenue, 20 May 1982, stranded alive on 
edge of southern lake, O. Griffiths AM C.300196 (4); Lane Cove River State 
Recreation Area: on river surface after rain, B. Jenkins and V. Morrissey, 2 Oct. 1978 
AM; near park entrance, E. Rudman, Feb. 26, 1979 AM C.300192 (3); upstream from 
weir, on submerged wood, 22 Sept 1991, M. Shea AM; upstream from weir, a large 
colony in cracks and crevices of submerged branch, Jan 1992, M. Shea AM C.300194 
(13); Jan and May 1992 at Half Way Point and Cottonwood Glen picnic areas upstream 
from weir in debris on shoreline (dead), M. Shea AM C.300193 (5); Lower Lane Cove 
River (empty shells only): off Mowbray Road, Lane Cove, in drift on shoreline beneath 
mangroves at edge of war memorial athletic field, Dec. 1983, M. Shea, AM C.300195 
(1); Boronia Park, Hunters Hill, on shoreline behind mangroves, 15 Sept 1991, M. 
Shea AM C.300199 (1); bottom of Swaines Creek, O.H. Reid Memorial Park, 
Chatswood West, Sydney, 14 Dec 1981, M. Shea AM C.300198 (1). 


Other material: Jurong, Singapore, lilypond in Chinese gardens, 19 Sept 1979, D.P. 
Fairfax AM C.302314 (9). Lam Tsuen River at Chung Uk, Tsuen, Hong Kong, 22°27'N 
114°08'E, Apr 1983, in river and ditches, W.F. Ponder, AM; Japan AM C.302315 
(2),(this record is questionable as this species is not recorded in any Japanese 
literature); Hong Kong market (said to have been collected in neighbouring China) 5 
Apr 1977, ARC. Nanning, Guangxi province, China, floating on surface of small pond 
inside hotel compound, 3 May 1982, ARC. Hong Kong, NMVA, 68038(2). 


Description: Shell ovately conic, thin to moderately thick, up to seven whorls in 
adults (spire often eroded). Dimensions given in Table 1. Whorls convex and rounded, 
slightly shouldered near suture and slightly angulate at periphery. Sutures moderately 
indented. Base moderately deep and rounded, umbilicus absent. Juvenile shells 
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Table 1. Shell and aperture measurements of Bellamya heudei guangdungensis (Kobelt, 1906) from 
Centennial Park and Lane Cove River. 


Centennial Park population. 8 adults measured (AM, OGC) 


Shell Shell Aperture Aperture 
Length (mm) Width Length Width 
Largest 28.34 19.00 13.50 10.00 
Smallest 18.10 13.00 10.00 7235 
Mean 24.14 16.90 11.80 8.91 
Lane Cove River population. 16 adults measured (AM, ARC) 
Shell Shell Aperture Aperture 
Length Width Length Width 
Largest 24.70 17.40 12.53 9.60 
Smallest 18.45 13.80 9.75 7.30 
Mean 21.19 15.60 11.50 8.91 


Adult shells are considered those with the inside of the aperture edge thickened, the columella reflected 
and the base of the aperture rounded. Juveniles lack aperture edge thickening and a reflected columella. 
The base of the aperture is angled. 


turbinate with acutely angled whorls, smooth except for a few spiral striations (Fig. 
3d). Spiral keels beginning on fourth whorl, usually three above periphery, fourth just 
below suture weak. Spiral keels and cords variable below periphery, but generally 
weaker than above. Shell surface marked with fine growth lines and very fine spiral 
striations between each keel. Aperture sub-ovate, but often faceted because of keels, 
slightly to moderately thickened inside in adults. Columella moderately thick and 
reflected. Umbilical area glazed. Colour olive green to olive brown; keels dark brown; 
aperture bluish white within; columella pink to yellow or white, edge often dark 
brown. Juveniles pinkish merging to apple green. Operculum translucent orange to 
dark brown with concentric growth lines. Head, neck, foot and tentacles of living 


animal pale blue-grey covered in salmon-pink speckles, based on 80+ juvenile and 
adult specimens. 


Comparative remarks: Bellamya heudei guangdungensis is readily distinguished 
from the indigenous viviparid genera found in Australia. Notopala have relatively 
smooth shells without the strong raised keels characteristic of Bellamya, whereas shells 
of Centrapala (=Larina?) and Larina differ in having finer spiral cords when present 
and having more bulbous whorls and low spires similar to marine Naticidae. The 
Australian material examined agrees with Kobelt’s original description and with the 
figures and photographs in Zilch (1955: pl.6, fig. 52) and Yen (1939: pl. 3, figs. 14- 
15). 

There is a large complex of spirally ribbed viviparids in China and south-east Asia. 
The true relationships of these many forms has still to be evaluated as most species are 
known from only their shells, many of which are similar. For example Bellamya 
heudei guangdungensis has been confused with another spirally ribbed Asian species, 
Angulyagra polyzonata (Frauenfeld, 1862). Both species are similar and until 
comparativė anatomical, molecular and electrophoretic studies are carried out, the true 
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Table 2. Measurements of Angulyagra polyzonata (Frauenfeld, 1862). 


Source Shell Shell Aperture Aperture 

Length (mm) Width Length Width 
Frauenfeld 1862 29 19.5 14 10 
Kobelt 1906 33 22 — = 
Yen’s 1939 29.10 20.20 15.10 11.90 
lectotype 


status of each will remain problematic. However the much stronger ribs and slightly 
larger size of A. polyzonata distinguish it from all of the specimens of Bellamya heudei 
guangdungensis the author has seen (Table 2). 


Remarks — Type material of A. polyzonata. The lectotype of A. polyzonata 68037 
(Fig. 3f) is illustrated with two paralectotypes 68038 (Figs. 3g and 3i). These two 
lectotypes are in fact Bellamya heudei guangdungensis. Only one of the seven labels 
accompanying the two paralectotypes bore a locality, it read ‘Paludina angularis Mke, 
Hong Kong’. The lectotype of A. polyzonata bore no locality data, but Yen, (1939: 37), 
listed China as ‘Locus typicus’ and again in 1943 (p. 128) as ‘(Canton) China’. The 
three specimens numbered as 68039 in the NMVA catalogue and labelled ‘Philippine 
Islands’ have not been seen by the author. This locality was questioned by Bartsch 
(1909: 365) in reference to this species. Frauenfeld (1862: 1165-1166) apparently did 
not list a locality in his original description of A. polyzonata. Kobelt (1906: 142,417) 
recorded A. polyzonata from Annam (Trung Phan), Hanoi and Cao Bang in Vietnam. 
Lui (1991: 592) recorded A. polyzonata from Guangdong and Hainan in China, 


Discussion 


Bellamya heudei guangdungensis is the first known exotic viviparid to establish 
colonies outside aquaria in Australia. At present the species is restricted to the Lane 
Cove River in the Sydney metropolitan area of central eastern New South Wales. The 
indigenous Notopala spp. in New South Wales are restricted to the Murray-Darling 
drainage basin west of the Great Dividing Range with a single exception from ‘Bow 
Wow Gorge’ near Cessnock in the coastal lower Hunter drainage (Fig. 1). Sheldon and 
Walker (1993) noted that Notopala is apparently almost extinct in the Murray Darling 
Basin. The ‘Bow Wow Gorge’ Notopala population, which have strongly banded 
shells, is apparently still extant (F. White, pers. comm. 1993). 

Bellamya heudei guangdungensis lives in similar situations to other viviparids and 
can be found attached to submerged wood, sometimes in large aggregations, in cracks, 
crevices and under loose bark, or ploughing through sand or mud on the river or pond 
bottom and often floating on the water surface, sometimes in large numbers (G. Clark, 
pers. comm.). Dead shells are usually encountered in debris on the river edge or its 
estuary, often with operculum still in place and juvenile shells in various stages of 
development within. 

The range of Bellamya heudei guangdungensis in Sydney has declined. The author 
could not find any snails on several visits to Centennial Park in 1991 and 1992. The 
species had been very common in Busby’s Pond (the pond referred to on all locality 
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Figure 3. 





Shells of Bellamya heudei guangdungensis (Kobelt, 1906) and Angulyagra polyzonata 
(Frauenfeld, 1862). a) Holotype of Bellamya heudei guangdungensis Museum of Natural 
History, Senckenberg, Frankfurt, Germany (38890, Canton China). Reproduced from Zilch, 
1955. Shell length 26mm. b) B. h. guangdungensis. Lane Cove River State Recreation Area, 
May 1992. AM C.300194. Shell length 21 mm. c) B. h. guangdungensis. Centennial Park, 
Sydney, 1973. AM C.158280. Shell length 25.5 mm. d) B. h. guangdungensis. Centennial 
Park, Sydney, 1973. AM C.158280 (juvenile). Shell length 7.4 mm. e) B. h. 
guangdungensis, Centennial Park, Sydney, 1973. AM C.158280. Shell length 22 mm. f) 
Lectotype of Angulyagra polyzonata. No locality, NMVA 68037. Shell length 29.10 mm. g) 
Paralectotype of Angulyagra polyzonata (=Bellamya heudei guangdungensis) NMVA 
68038. Shell length 25 mm. h) B. h. guangdungensis. Centennial Park, Sydney. 1973- 
1982; OGC. Shell length 18.10 mm. i) Paralectotype of Angulyagra polyzonata (=Bellamya 
heudei guangdungensis). NMVA 68038. Shell length 28.34 mm. j) B. h. guangdungensis. 
Centennial Park, Sydney. 1973-1982. OGC. Shell length 28.34 mm. 
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data) during the 1970s and apparently was not found in any of the other ponds in 
Centennial Park. The last Centennial Park record was on 20 May 1982. The cause of 
its disappearance is not known. Of the eight species of aquatic molluscs the author 
collected in the early 1970s in the Centennial Park pond systems only three could be 
found in 1991/92. Bellamya still occurs in reasonable numbers in Lane Cove River 
upstream from the weir. 

The exact locality of G.P. Whitley’s Balgowlah record of 1939 — the first specimens 
collected in Australia — is not known. The author could find no specimens in Manly 
Dam at North Balgowlah in 1991, the most likely locality in the Balgowlah area. 
Possibly Whitley’s specimen came from an aquarium or garden pond. The species is 
easily kept in captivity. Two specimens collected and kept in an aquarium survived 
about 16 months (G. Clark, pers. comm.). 

The introduction of Bellamya heudei guangdungensis is of little concern at present 
considering its very limited and declining range and natural absence of indigenous 
viviparids where it now occurs. However, if it were to spread to waterways where 
native viviparids do occur, it may possibly pose a threat through competition, 
particularly in tropical areas with permanent water bodies. 
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